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(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively absorb 
thermal stress, by providing an external electrode at a 
flexible deformation part that is electrically connected to 
the electrode of a semiconductor element and, at the 
same time, that is extended by specific length from an 
active surface in the region of the active surface. 
SOLUTION: A stress relief layer 16 is formed on an 
active surface 12a of a semiconductor chip 12 by 
avoiding an electrode 14, and wiring 18 is, formed from 
the electrode 14 to the stress relief layer 16. A junction 
part 19 is formed on the wiring 18, and a deformation 
part 20 with sectional area being smaller than that of the 
junction part 19 is formed on the junction part 19. The 
deformation part 20 consists of metal such as copper 
and vertically rises for the active surface for forming a 
slender shape in the active surface 12a. Since the 
deformation part 20 is in the slender shape, it can be 
flexed. At the tip of the deformation part 20, an external 
electrode part 22 is formed. The external electrode part 




22 is used for electrically connecting a semiconductor device 10 to a packaging substrate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] A semiconductor device which has a semiconductor device, a variant part which 
extends by predetermined length from this active side in an active side field, and makes a 
turnable configuration while connecting with an electrode of this semiconductor device 
electrically, and external polar zone prepared in this variant part. 

[Claim 2] A semiconductor device which has wiring which is arranged in a semiconductor 
device according to claim 1 in a different location from an electrode of said semiconductor 
device, and said variant part, and connects electrically an electrode and said variant part of 
said semiconductor device. 

[Claim 3] A semiconductor device which has a protective coat which covers said wiring and 
loses an exposure in a semiconductor device according to claim 2. 

[Claim 4] A semiconductor device which has a stress relaxation layer between either at least 
among said semiconductor device, and said wiring and said variant part in a semiconductor 
device according to claim 2 or 3. 

[Claim 5] A semiconductor device which has a flexible member which carries out elastic 
deformation to either of claim 1 to claims 4 in a semiconductor device of a publication 
according to deformation of this variant part in contact with said variant part. 
[Claim 6] It is a wrap semiconductor device about the whole surface [ in / on a semiconductor 
device according to claim 5 and / in said flexible member / said semiconductor device ] 
excluding a formation field of said external polar zone at least. 

[Claim 7] It is the semiconductor device with which nothing and said external polar zone are 
prolonged at a right angle from a shaft of said variant part in the shape of a pillar, said 
variant part makes tabular in a larger area than the right-angled cross section on said shaft 
in said variant part, and is prepared at a tip of said variant part in a semiconductor device 
according to claim 5, and said flexible member is formed inside a periphery edge of said 
external polar zone. 

[Claim 8] A manufacture method of a semiconductor device including a production process 
which is made to extend by predetermined length from this active side in an active side field 
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in a turnable configuration, and forms a variant part while making it connect with an 
electrode of a semiconductor device electrically, and a production process which forms 
external polar zone in this variant part. 

[Claim 9] The formation production process of said variant part is the manufacture method of 
a semiconductor device including a production process which forms the resist section on said 
wiring, a production process which is on said wiring and forms a hole in said resist section, 
and the production process which cast a metal in said hole and form said variant part in it 
through electrochemical molding including the production process which connects to said 
electrode of said semiconductor device electrically, and forms wiring in the manufacture 
method of a semiconductor device according to claim 8. 

[Claim 10] A manufacture method of a semiconductor device including a production process 
which removes above this lower part so that the lower part of said resist section may remain 
as a protective coat of said wiring in a manufacture method of a semiconductor device 
according to claim 9 after a production process which forms said variant part. 
[Claim ll] In a manufacture method of a semiconductor device according to claim 9, a 
production process which forms said resist section A production process which forms the 1st 
thin resist layer which is sufficient for considering as a protective coat of said wiring, A 
production process which forms the 2nd resist layer thicker than said 1st resist layer, A 
material which leaves said 1st resist layer, removes said 2nd resist layer, and is used for said 
1st and 2nd resist layers after a production process which forms an implication and said 
variant part is the manufacture method of a different semiconductor device in chemical 
property when being removed. 

[Claim 12] A manufacture method of a semiconductor device including a production process 
which prepares resin which carries out elastic deformation according to deformation of this 
variant part in contact with said variant part in a manufacture method of a semiconductor 
device according to claim 10 or 11. 

[Claim 13] In a manufacture method of a semiconductor device according to claim 9, a 
production process which forms said resist section After forming said variant part including a 
production process which forms the 1st thin resist layer which is sufficient for considering as 
a protective coat of said wiring, and a production process which forms the 2nd resist layer 
thicker than said 1st resist layer, while leaving said 1st resist layer A material which leaves a 
field near [ said ] a variant part, removes said 2nd resist layer, and is used for said 1st and 
2nd resist layers is the manufacture method of a different semiconductor device in chemical 
property when being removed. 

[Claim 14] In a manufacture method of a semiconductor device according to claim 9, a 
production process which forms said resist section while leaving formation of said hole, 
simultaneously said 1st resist layer including a production process which forms the 1st thin 
resist layer which is sufficient for considering as a protective coat of said wiring, and a 
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production process which forms the 2nd resist layer thicker than said 1st resist layer A 
material which leaves a field near [ said ] a variant part, removes said 2nd resist layer, and is 
used for said 1st and 2nd resist layers is the manufacture method of a different semiconductor 
device in chemical property when being removed. 

[Claim 15] A manufacture method of a semiconductor device which includes a production 
process which forms a stress relaxation layer located under this wiring before a formation 
production process of said wiring in a manufacture method of a semiconductor device a 
publication in either of claim 9 to claims 14. 

[Claim 16] The circuit board by which a semiconductor device of a publication was mounted in 
either of claim 1 to claims 7. 

[Claim 17] Electronic equipment which has the circuit board according to claim 16. 

[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] This invention relates to electronic equipment 

at a semiconductor device and its manufacture method, and a circuit board list. 

[0002] 

[Background of the Invention] If the high density assembly of a semiconductor device is 

pursued, bare chip mounting is ideal, but since a guarantee of quality and handling are 

difficult, the bare chip has corresponded by processing a package gestalt. 

[0003] For example, CSP (Chip Size/Scale Package) near a chip size is developed. 

[0004] In the semiconductor device of the CSP mold currently developed with various 

gestalten, the flexible substrate by which patterning was carried out is formed in the active 

side side of a semiconductor chip as one gestalt, and there are some by which two or more 

external electrodes are formed in this flexible substrate. Moreover, pouring in resin between 

the active side of a semiconductor chip and a flexible substrate, and aiming at absorption of 

heat stress is also known. In addition, using a tape carrier package tape as a flexible 

substrate is indicated by JP, 7-297236, A. 

[0005] However, since the resin poured in between the active side of a semiconductor chip and 

a flexible substrate was very thin, absorption of sufficient heat stress was not made. 

[0006] This invention solves this trouble and that purpose is in providing with electronic 

equipment the semiconductor device which can absorb heat stress effectively and its 

manufacture method, and a circuit board list. 

[0007] 

[Means for Solving the Problem] (l) A semiconductor device concerning this invention has a 
semiconductor device, a variant part which extends by predetermined length from this active 
side in an active side field, and makes a turnable configuration while connecting with an 
electrode of this semiconductor device electrically, and external polar zone prepared in this 
variant part. 
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[0008] This invention is the semiconductor device of a CSP mold with which external polar 
zone is prepared in an active side, and a variant part is crooked. Heat stress is absorbable 
with crookedness of this variant part. 

[0009] (2) This invention is arranged in a different location from an electrode of said 
semiconductor device, and said variant part, and may have wiring which connects electrically 
an electrode and said variant part of said semiconductor device. 

[0010] By carrying out like this, wiring can be pulled in an active side and a location of a 
variant part can be decided if needed. 

[0011] (3) This invention may have a protective coat which covers said wiring and loses an 
exposure. 

[0012] By carrying out like this, a protective coat can cover wiring and can protect the surface 
of wiring. 

[0013] (4) This invention may have a stress relaxation layer between either at least among 
said semiconductor device, and said wiring and said variant part. 

[0014] By carrying out like this, both absorption of heat stress by variant part, absorption of 
heat stress by stress relaxation layer, and ** are performed. 

[0015] (5) This invention may have a flexible member which carries out elastic deformation 
according to deformation of this variant part in contact with said variant part. 
[0016] By carrying out like this, since a variant part supports by flexible member, it can 
prevent that a variant part carries out plastic deformation according to external force other 
than heat stress. Moreover, since elastic deformation of the flexible member is carried out 
according to deformation of a variant part, it can also perform absorption of heat stress. 
[0017] (6) As for said flexible member, said flexible member may cover the whole surface 
except a formation field of said external polar zone in said semiconductor device at least. 
[0018] A flexible member can also serve as a protective coat on wiring by carrying out like this. 
[0019] (7) Nothing and said external polar zone are prolonged at a right angle from a shaft of 
said variant part in the shape of a pillar, said variant part may make tabular in a larger area 
than the right-angled cross section on said shaft in said variant part, and may be prepared at 
a tip of said variant part, and said flexible member may be formed inside a periphery edge of 
said external polar zone. 

[0020] By carrying out like this, a flexible member ceases to come out outside an external 
electrode. 

[0021] (8) A manufacture method of a semiconductor device concerning this invention includes 
a production process which is made to extend by predetermined length from this active side in 
an active side field in a turnable configuration, and forms a variant part while making it 
connect with an electrode of a semiconductor device electrically, and a production process 
which forms external polar zone in this variant part. 

[0022] By this method, external polar zone is prepared in an active side, and a semiconductor 
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device of a CSP mold with which a variant part came to be crooked can be manufactured. 
[0023] (9) A formation production process of said variant part may also include a production 
process which forms the resist section on said wiring, a production process which is on said 
wiring and forms a hole in said resist section, and a production process which casts a metal in 
said hole and forms said variant part in it through electrochemical molding including a 
production process which is made to connect this invention to said electrode of said 
semiconductor device electrically, and forms wiring. 

[0024] According to this production process, a variant part can be formed easily After 
formation of a variant part may leave the resist section, and may remove it. 
[0025] (10) This invention may also include a production process which removes above this 
lower part so that the lower part of said resist section may remain as a protective coat of said 
wiring after a production process which forms said variant part. 

[0026] By carrying out like this, a protective coat can cover wiring and can protect the surface. 
[0027] (11) A production process which forms the 1st thin resist layer which is sufficient for 
using as a protective coat of said wiring a production process which forms said resist section, 
A production process which forms the 2nd resist layer thicker than said 1st resist layer, 
Materials which leave said 1st resist layer, remove said 2nd resist layer, and are used for said 
1st and 2nd resist layers after a production process which forms an implication and said 
variant part may differ in chemical property when being removed. 

[0028] In this way, a variant part can be formed using the 1st and 2nd resist layers, the 2nd 
resist layer can be removed after that, and it can leave the 1st resist layer as a protective coat. 
Since it differs in chemical property in case the 1st and 2nd resist layers are removed 
especially, easily, it can leave the 1st resist layer and the 2nd resist layer can be removed. 
[0029] (12) This invention may also include a production process which prepares resin which 
carries out elastic deformation according to deformation of this variant part in contact with 
said variant part. 

[0030] By carrying out like this, resin can support a variant part and a semiconductor device 
which can prevent that a variant part carries out plastic deformation according to external 
force other than heat stress can be obtained. 

[0031] (13) A production process which forms the 1st thin resist layer which is sufficient for 
using as a protective coat of said wiring a production process which forms said resist section, 
After forming said variant part including a production process which forms the 2nd resist 
layer thicker than said 1st resist layer, while leaving said 1st resist layer Materials which 
leave a field near [ said ] a variant part, remove said 2nd resist layer, and are used for said 1st 
and 2nd resist layers may differ in chemical property when being removed. 
[0032] Here, only a field near a variant part is left behind, and the 2nd resist layer supports a 
variant part, and can prevent now that a variant part carries out plastic deformation 
according to external force other than heat stress. 
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[0033] Moreover, according to this manufacture method, a variant part can be formed using 
the 1st and 2nd resist layers, and it can leave the 1st resist layer as a protective coat after 
that. Since the 1st and 2nd resist layers differ in chemical property when being removed, 
easily, they can leave the 1st resist layer and can remove the greater part of 2nd resist layer. 
[0034] (14) A production process which forms the 1st thin resist layer which is sufficient for 
using as a protective coat of said wiring a production process which forms said resist section, 
while leaving formation of said hole, simultaneously said 1st resist layer including a 
production process which forms the 2nd resist layer thicker than said 1st resist layer 
Materials which leave a field near [ said ] a variant part, remove said 2nd resist layer, and are 
used for said 1st and 2nd resist layers may differ in chemical property when being removed. 
[0035] Here, since a production process which leaves and removes a part of 2nd resist layer to 
a production process and coincidence which form a hole is performed, production process time 
amount is shortened. 

[0036] Only a field near a variant part is left behind and the 2nd resist layer serves as a 
flexible member which touches a peripheral face of a variant part. And it can prevent now 
that a part of 2nd leftbehind resist layer supports a variant part, and a variant part carries 
out "plastic deformation according to external force other than heat stress. 
[0037] Moreover, since it differs in chemical property in case the 1st and 2nd resist layers are 
removed according to this manufacture method, easily, it can leave the 1st resist layer as a 
protective coat, and the greater part of 2nd resist layer can be removed. 

[0038] (15) This invention may also include a production process which forms a stress 
relaxation layer located under this wiring before a formation production process of said wiring. 
[0039] By carrying out like this, a semiconductor device with which both absorption of heat 
stress by variant part, absorption of heat stress by stress relaxation layer, and ** are 
performed can be manufactured. 

[0040] (16) As for the circuit board concerning this invention, it comes to mount the 
above-mentioned semiconductor device. 

[0041] (17) Electronic equipment concerning this invention has the above-mentioned circuit 

board. 

[0042] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is 
explained with reference to a drawing. 

[0043] In addition, each drawing expands and shows a part, in order to give explanation 
intelligible. In the following explanation, since it is explaining supposing one semiconductor 
device when finally making it the piece of an individual, there is a part which is different in it 
being actual a little in the term, the configuration, etc. of using. The part indicated to be a 
semiconductor chip may not remain, when pointing out the thing of the piece of an individual 
(the shape of namely, a chip) as the semantics, but it may point out the thing of the shape of a 
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wafer which is not a piece of an individual. That is, it is not necessary to limit about whether 
it is separated and the predetermined circuit which can be used even if it separates from a 
semiconductor chip here on a base substrate (for example, it consists of silicon) serves as a 
piece of an individual formed [ just ], or it is especially united. Moreover, since only the typical 
part of a part required for explanation of wiring etc. is taken up, the structure of the same 
thing as other parts or others is omitted in each drawing. 

[0044] (The 1st operation gestalt) Drawing 1 is the cross section showing the semiconductor 
device concerning the 1st operation gestalt. The semiconductor device 10 shown in this 
drawing is a thing of a CSP mold which has the stress relaxation layer 16 and the wiring 18 
formed on this. In detail, on active side 12a of a semiconductor chip 12, an electrode 14 is 
avoided, the stress relaxation layer 16 is formed, it applies on the stress relaxation layer 16 
from an electrode 14, and wiring 18 is formed. 

[0045] Here, the stress relaxation layer 16 eases the stress produced according to the 
difference of the coefficient of thermal expansion of a semiconductor chip 12 and the substrate 
mounted, when it consists of polyimide resin and a semiconductor device 10 is mounted in a 
substrate (not shown). Moreover, polyimide resin has insulation to wiring 18, and can protect 
active side 12a of a semiconductor chip 12, and it also has the thermal resistance when fusing 
the pewter at the time of mounting. It is desirable to use the things (for example, the 
polyimide resin of an olefin system, BCB by the Dow Chemical Co., etc.) which have low 
Young's modulus also in polyimide resin, and especially Young's modulus is 2 40-50kg/mm. It 
is desirable that it is a degree. The stress relaxation force becomes large so that it is thick, but 
when magnitude, a manufacturing cost, etc. of a semiconductor device are taken into 
consideration, as for the stress relaxation layer 16, it is desirable to consider as the thickness 
of about 1-100 micrometers. However, Young's modulus is 2 40-50kg/mm. When the polyimide 
resin which is a degree is used, the thickness of about 10 micrometers is sufficient. 
[0046] Or for example, silicone denaturation polyimide resin, an epoxy resin, a silicone 
modified epoxy resin, etc. may use the quality of the material which Young's modulus is low 
and can achieve work of stress relaxation as a stress relaxation layer 16. Moreover, instead of 
the stress relaxation layer 16, passivation layers (SiN, Si02, etc.) may be formed and the 
stress relaxation itself may be performed by the variant part 20 mentioned later. In this case, 
the stress relaxation layer 16 may be formed auxiliary. 

[0047] Wiring 18 consists of chromium (Cr). Here, chromium (Cr) was chosen from adhesion 
with the polyimide resin which constitutes the stress relaxation layer 16 being good. Or as 
long as it takes crack proof nature into consideration, a metal with spread nature (prolonged 
property) like aluminum alloys, such as aluminum, and aluminum silicon, an aluminum 
kappa, a kappa alloy, copper (Cu), or gold is sufficient. Or if titanium or a titanium tungsten 
excellent in moisture resistance is chosen, the open circuit by corrosion can be prevented. 
Titanium is desirable also from a viewpoint of adhesion with polyimide. In addition, wiring 
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may be formed combining the above-mentioned metal more than two-layer. In addition, about 
a wiring material, it is common to each following operation gestalt. 

[0048] A joint 19 is formed on wiring 18 and the variant part 20 with the cross section smaller 
than this joint 19 is formed on the joint 19. A variant part 20 consists of metals, such as copper, 
within active side 12a, starts at a right angle mostly to an active side, and makes a long and 
slender configuration. Since a variant part 20 makes a long and slender configuration, it can 
be crooked by it as a two-dot chain line shows to the left-hand side of drawing 1 . 
[0049] The external polar zone 22 is formed at the tip of a variant part 20. The external polar 
zone 22 is for aiming at electric connection between a semiconductor device 10 and a 
mounting substrate (not shown), and a pewter ball etc. may be prepared upwards. The 
external polar zone 22 is formed in the magnitude which enables electric connection with a 
mounting substrate, or pewter ball loading. Or it is good also considering the point of a 
variant part 20 as external polar zone 22. This is common also in the following operation 
gestalten. , 

[0050] Moreover, on wiring 18 and the stress relaxation layer 16, solder resist 24 is formed so 

that the upper part of the whole surface of active side 12a may be covered. This solder resist 

24 protects wiring 18 and active side 12a, and these corrosion etc. is prevented. 

[0051] According to this operation gestalt, if a variant part 20 bends and deforms, the external 

polar zone 22 will move according to it. The heat stress added to the external polar zone 22 of 

a semiconductor device 10 by becoming like this is absorbed by deformation of a variant part 

20. 

[0052] In addition, although the stress relaxation layer 16 is formed with this operation 
gestalt, since the variant part 20 is formed so that it may be easy to deform and may consist of 
a stress relaxation layer 16, it is possible [ the variant part ] at least for variant-part 20 to 
absorb heat stress. Therefore, even if it is the structure in which the layer (for example, a 
mere insulating layer or a protective layer) which consists of the quality of the material which 
does not have a stress relaxation function instead of the stress relaxation layer 16 was formed, 
it becomes absorbable [ heat stress ]. 

[0053] (The 2nd operation gestalt) Drawing 2 is the cross section showing the semiconductor 
device concerning the 2nd operation gestalt. In the semiconductor device 30 shown in this 
drawing, wiring 38 is formed on the passivation film which a semiconductor chip 32 does not 
illustrate. Wiring 38 is subtracted from the electrode 34 prepared in the edge of active side 
32a of a semiconductor chip 32 in the direction of a center. And the variant part 40 is formed 
after wiring 38 near the center of active side 32a. The external polar zone 42 is formed at the 
tip of a variant part 40. The configuration and function of a variant part 40 and the external 
polar zone 42 are the same as that of the variant part 20 and the external polar zone 22 which 
are shown in drawing 1 . And it is on wiring 38, active side 32a is covered, and the protective 
coat 36 is formed. Wiring 38 is protected from oxidation etc. by the protective coat 36. With 
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this operation gestalt, a protective coat 36 may be formed from the resist for except for the 
light, although formed from the photoresist (photosensitive polyimide resin etc.). 
[0054] Also with this operation gestalt, absorption of heat stress can be aimed at by a variant 
part 40 deforming. 

[0055] Next, drawing 3 (A) - drawing 5 (B) are drawings showing the manufacture method of 
the semiconductor device shown in drawing 2 . This method is the method of cutting to the 
piece of an individual, after manufacturing two or more semiconductor devices in the 
condition of a wafer in one. 

[0056] First, the element of electrode 34 and others is usually formed in the wafer 50 to the 
condition before performing dicing with well-known technology (refer to drawing 3 (A)). In 
addition, with this operation gestalt, although an electrode 34 is formed with aluminum, it 
may use the materials (for example, aluminum silicon, aluminum silicon copper, etc.) of an 
aluminium alloy system, or the material of a copper system. 

[0057] Moreover, in order to prevent chemical change, the passivation film (not shown) which 
consists of an oxide film etc. is formed in the surface of a wafer 50. A passivation film also 
avoids the scribe line where dicing is performed, and it not only avoids an electrode 34, but is 
formed. By not forming a passivation film in a scribe line, at the time of dicing, generating of 
the dust generated with a passivation film can be avoided, and generating of the crack of a 
passivation film can also be prevented further. 

[0058] Then, sputtering is performed by using a wafer 50 as a target, and the foreign matter 
of the surface of a wafer 50 is flown. 

[0059] Next, wiring 34 is formed as shown in drawing 3 (A). If the case where a titanium 
tungsten (TiW) layer and a copper (Cu) layer are formed in piles all over a wafer 50 by 
sputtering is specifically described, a coppering layer will be formed with electric plating on a 
copper layer. And to a titanium tungsten layer, a copper layer, and a coppering layer, dry 
etching is performed with the application of the technology of a photolithography, and wiring 
38 is formed. 

[0060] Next, as shown in drawing 3 (B), a wiring 38 top is covered, all over a wafer 50, 

photosensitive polyimide resin is applied and a protective coat 36 is formed. 

[0061] And as shown in drawing 3 (C), a mask 52 is arranged above a protective coat 36. Hole 

52a is formed corresponding to the formation field of a variant part 40 shown in a mask 52 at 

drawing 2 . A variant part 40 is located after wiring 38. In order to form a variant part 40, to 

wiring 38, it is desirable that a land with a larger area than the width of face of wiring 38 the 

very thing is formed. Light 54 is irradiated from the upper part of a mask 52, a protective coat 

36 is exposed, and the production process of desiccation, development, washing, desiccation, 

and hardening is performed after that. In this way, as shown in drawing 4 (A), hole 36a is 

formed in a protective coat 36. Hole 36a is penetrated until it results in wiring 38. 

[0062] Then, as shown in drawing 4 (B), the resist layer 56 is formed on a protective coat 36. 
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The resist layer 56 consists of photosensitive resin which is different in a protective coat 36. 
Specifically, the resist layer 56 differs from a protective coat 36 in the property when being 
removed chemically. And even if it removes the resist layer 56, a protective coat 36 is removed. 
Moreover, the resist layer 56 is formed more thickly (for example, about 100*300 micrometers) 
than a protective coat 36. This thickness is equivalent to the height of a variant part 40. 
[0063] And as shown in drawing 4 (C), a mask 52 is arranged above the resist layer 56. A 
mask 52 is used when hole 36a is formed in a protective coat 36, and the hole 52a is made to 
correspond to hole 36a of a protective coat 36, and it arranges it. Light 54 is irradiated from 
the upper part of a mask 52, the resist layer 56 is exposed, and the production process of 
desiccation, development, washing, desiccation, and hardening is performed after that. 
[0064] In this way, as shown in drawing 5 (A), hole 56a is formed in the resist layer 56. Hole 
56a is open for free passage with hole 36a of a protective coat 36, and hole 36a is penetrated 
until it results in wiring 38. 

[0065] Then, as shown in drawing 5 (B), in hole 36a and hole 56a, a metal is plated through 
electrochemical molding (electric plating), an electroless deposition method, etc., and a 
variant part 40 is formed. The copper conductivity of the metal used here is high. Moreover, 
the external polar zone 42 is formed in the upper limit of a variant part 40. Formation of the 
external polar zone 42 may be continuously performed with formation of a variant part 40. In 
that case, although the external polar zone 42 is formed from the same metal as a variant 
part 40, as the 1st operation gestalt described, it may use the other conductive high metal. 
[0066] Then, the resist layer 56 is removed. As mentioned above, the resist layer 56 differs 
from a protective coat 36 in chemical property, and even if it removes the resist layer 56, a 
protective coat 36 remains. And a wafer 50 is cut to the piece of an individual, and the 
semiconductor device 30 shown in drawing 2 is obtained. In addition, a pewter ball may be 
carried in the external polar zone 42 if needed. 

[0067] According to the above-mentioned production process, it can manufacture by 
performing almost all production processes in a wafer process. Specifically two or more 
semiconductor devices are manufactured in one, a wafer 50 is cut to each piece of an 
individual after that, and a semiconductor device 30 is obtained. 

[0068] Thus, if it cuts to each semiconductor device after performing almost all production 
processes in a wafer process, since many semiconductor devices 30 can be formed in 
coincidence, a manufacturing process can be simplified. 

[0069] In addition, you may leave at the above-mentioned production process, without 
removing the resist layer 56. In this case, the resist layer 56 serves as a flexible member 
which touches the peripheral face of a variant part 40, when formed from a material with low 
Young's modulus. And it prevents that a variant part 40 deforms the resist layer 56 plastically 
according to external force etc. 

[0070] Moreover, at the above-mentioned production process, although Holes 36a and 56a 
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were formed by the photolithography, these may be formed using laser. 

[0071] (The 3rd operation gestalt) Drawing 6 is the cross section showing the semiconductor 
device concerning the 3rd operation gestalt. The flexible section 62 is formed in the perimeter 
of the variant part 40 of the semiconductor device 30 which shows the semiconductor device 
60 shown in this drawing to drawing 2 . In detail, as for the flexible section 62, it is desirable 
to consist of resin which can achieve work of the stress relaxation stated with the 1st 
operation gestalten, such as polyimide resin, and to use a thing especially with low Young's 
modulus. 

[0072] According to this operation gestalt, the flexible section 62 is in contact with the 
peripheral face of a variant part 40, and carries out elastic deformation also of the flexible 
section 62 according to deformation of a variant part 40. A variant part 40 is supported by this 
and the plastic deformation of the variant part 40 by external force etc. is prevented. 
[0073] (The 4th operation gestalt) Drawing 7 (A) is the cross section showing the 
semiconductor device concerning the 4th operation gestalt. The semiconductor device 70 
shown in this drawing has the semiconductor chip 32 shown in drawing 2 , an electrode 34, a 
protective coat 36, wiring 38, a variant part 40, and the external polar zone 42. And the 
flexible section 72 is formed so that the peripheral face of a variant part 40 may be touched. In 
detail, the flexible section 72 is formed in the bottom of this external polar zone 42 so that the 
appearance of the external polar zone 42 may not be exceeded. In addition, the flexible section 
72 consists of photoresists, such as polyimide resin with low Young's modulus. 
[0074] Drawing 7 (B) is drawing showing the manufacture method of a semiconductor device 
70. In this drawing, a protective coat 36 is formed on active side 32a of a semiconductor chip 
32, and the resist layer 74 is formed on the protective coat 36. This condition is the same as 
the condition which shows in drawing 5 (B), and is formed by the same method. The resist 
layer 74 is equivalent to the resist layer 56 shown in drawing 5 (B). 

[0075] And a mask 76 is arranged above the resist layer 74. Opening 76a is formed in the 
mask 76 corresponding to the outside of the external polar zone 42. Therefore, if it lets a mask 
76 pass, the resist layer 74 is exposed and developed and an exposure field is removed, as 
shown in drawing 7 (A), the external polar zone 42 will set the resist layer 74 caudad, it will 
remain, and the flexible section 72 will remain. 

[0076] Also with this operation gestalt, the flexible section 72 is in contact with the peripheral 

face of a variant part 40, and the flexible section 72 carries out elastic deformation according 

to deformation of a variant part 40. A variant part 40 is supported by this and the plastic 

deformation of the variant part 40 by external force etc. is prevented. 

[0077] In addition, dry or wet etching may perform removal of the resist layer 74. 

[0078] Drawing 8 (A) and drawing 8 (B) are drawings showing the modification of the 

manufacture method of the semiconductor device concerning the 4th operation gestalt. In this 

modification, as shown in drawing 8 (A), after forming a protective coat 36 on active side 32a 
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of a semiconductor chip 32 and forming hole 36a in a protective coat 36, the resist layer 78 is 
formed on a protective coat 36. The resist layer 78 is formed from the same material as the 
resist layer 74 shown in drawing 7 (B). 

[0079] And a mask 80 is arranged on the resist layer 78. A mask 80 forms the pattern 
corresponding to the shape of a plan type of the flexible section 72 shown in drawing 7 (A). 
That is, hole 80b and ** which are located above opening 80a corresponding to the outside of 
the appearance of the flexible section 72 and hole 36a of a protective coat 36 are formed in the 
mask 80. 

[0080] Therefore, if the resist layer 78 is exposed and developed through this mask 80 and an 
exposure field is removed, as shown in drawing 8 (B), the cylinder section 82 will remain. Hole 
36a of a protective coat 36 and hole 82a open for free passage are formed in the cylinder 
section 82. 

[0081] And by forming a variant part 40 in hole 82a and 36a, the cylinder section 82 turns into 
the flexible section 72, and can manufacture the semiconductor device 70 shown in drawing 7 
(A). 

[0082] According to this modification, since formation of hole 82a, removal of the exposure 
field of the resist layer 78, and ** can carry out to coincidence, compaction of a production 
process can be aimed at. 

[0083] The plan of the semiconductor device shown in drawing 1 is shown as a semiconductor 
device of the typical CSP mold with which this invention is applied to drawing 9 . In this 
drawing, from the electrode 14 of a semiconductor chip 12, wiring 18 is formed in the direction 
of a center of active side 12a, and the external polar zone 22 is formed in each wiring 18 
through the variant part 20 (refer to drawing 1 ). All the external polar zone 22 is formed on 
the stress relaxation layer 16, as shown in drawing 1 . And relaxation of the stress when being 
mounted in the circuit board (not shown) can be aimed at by the variant part 20 (refer to 
drawing 1 ) and the stress relaxation layer 16. In addition, since the stress relaxation layer 16 
is not an indispensable configuration, at least variant-part 20 can aim at relaxation of stress. 
Moreover, solder resist 24 is formed in the field except the external polar zone 22 as a 
protective coat. 

[0084] Although an electrode 14 is the so-called circumference electrode type located in the 
periphery of a semiconductor chip 12 of example, the semiconductor chip of the area array 
arrangement mold with which the electrode was formed in the inside [ boundary region / of a 
semiconductor chip ] field may be used for it. 

[0085] In addition, as shown in this drawing, the external polar zone 22 is formed in the active 
region (field in which the active element is formed) of a semiconductor chip 12 instead of the 
electrode 14 top of a semiconductor chip 12. The stress relaxation layer 16 can be formed in an 
active region, and the external polar zone 22 can be formed in an active region by what (it 
draws) wiring 18 is further arranged for in an active region. That is, pitch conversion can be 
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carried out. Therefore, in case the external polar zone 22 is arranged, the field as the inside of 
an active region, i.e., a fixed field, can be offered, and the flexibility of the setting location of 
the external polar zone 22 will increase very much. 

[0086] And by making wiring 18 crooked in a required location, the external polar zone 22 is 
formed so that it may stand in a line in the shape of a grid. In addition, since this is not the 
indispensable configuration of this invention, it is not necessarily necessary to form the 
external polar zone 22 so that it may stand in a line in the shape of a grid. 
[0087] Moreover, although the width of face of an electrode 14 and the width of face of wiring 
18 serve as the wiring 18< electrode 14 in the joint of an electrode 14 and wiring 18 at 
drawing 9 , it is desirable to consider as the electrode 14 <= wiring 18. When becoming the 
electrode 14< wiring 18 especially, since about [ that the resistance of wiring 18 becomes 
small ] and reinforcement increases, an open circuit is prevented. 

[0088] In addition, this invention is not limited to the semiconductor device of a CSP mold. 
For example, if the laminating of the direct variant part is carried out on the electrode of a 
semiconductor chip, though it is size equivalent to a flip chip, the semiconductor device which 
also has a stress relaxation function will be obtained. 

[0089] The circuit board 1000 which mounted the semiconductor device 1100 manufactured by 
the method concerning the operation, gestalt mentioned above in drawing 10 is shown. It is 
common to the circuit board 1000 to use organic system substrates, such as for example, a 
glass epoxy group board. While being formed so that the circuit pattern which becomes the 
circuit board 1000 from copper may serve as a desired circuit, the pewter ball is prepared in 
this circuit board 1000. And those electric flows are achieved by connecting mechanically the 
pewter ball of a circuit pattern, and the external polar zone of a semiconductor device 1100. 
[0090] In this case, since the structure which absorbs distortion produced by the differential 
thermal expansion with the exterior to a semiconductor device 1100 is established, even if it 
mounts this semiconductor device 1100 in the circuit board 1000, the time of connection and 
the reliability after it can be improved. 

[0091] In addition, it can be made small even in the area which also mounted the 
component- side product with the bare chip. For this reason, if this circuit board 1000 is used 
for electronic equipment, the miniaturization of the electronic equipment itself can be 
attained. Moreover, a mounting space can be secured more in the same area, and it is also 
possible to attain advanced features. 

[0092] And the note type personal computer 1200 is shown in drawing 11 as electronic 
equipment equipped with this circuit board 1000. 

[0093] In addition, active parts or a passive component cannot be asked but this invention can 
also be applied to the electronic parts for various surface mounting. As electronic parts, there 
is a resistor, a capacitor, a coil, an oscillator, a filter, a temperature sensor, a thermistor, a 
varistor, volume, or a fuse. 
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[0094] 

[Brief Description of the Drawings] 

[Drawing ll Drawing 1 is drawing showing the semiconductor device concerning the 1st 
operation gestalt. 

[Drawing 2] Drawing 2 is drawing showing the semiconductor device concerning the 2nd 
operation gestalt. 

[Drawing 3] Drawing 3 (A) - drawing 3 (C) are drawings showing the manufacture method of 
the semiconductor device concerning the 2nd operation gestalt. 

[Drawing 4] Drawing 4 (A) • drawing 4 (C) are drawings showing the manufacture method of 
the semiconductor device concerning the 2nd operation gestalt. 

[Drawing 5l Drawing 5 (A) and drawing 5 (B) are drawings showing the manufacture method 
of the semiconductor device concerning the 2nd operation gestalt. 

[Drawing 61 Drawing 6 is the cross section showing the semiconductor device concerning the 
3rd operation gestalt. 

[Drawing 71 Drawing 7 (A) and drawing 7 (B) are drawings showing the semiconductor device 
concerning the 4th operation gestalt, and its manufacture method. 

[Drawing 81 Drawing 8 (A) and drawing 8 (B) are drawings showing the modification of the 
manufacture method of the semiconductor device concerning the 4th operation gestalt. 
[Drawing 9l Drawing 9 is drawing showing the semiconductor device of the typical CSP mold 
with which this invention is applied. 

[Drawing 10] Drawing 10 is drawing showing the circuit board in which the semiconductor 
device concerning this operation gestalt was mounted. 

[Drawing 111 Drawing 11 is drawing showing electronic equipment equipped with the circuit 

board in which the semiconductor device concerning this operation gestalt was mounted. 

[Description of Notations] 

10 Semiconductor Device 

12 Semiconductor Chip 

12a Active side 

14 Electrode 

16 Stress Relaxation Layer 

18 Wiring 

20 Variant Part 

22 External Polar Zone 

36 Protective Coat 

56 Resist Layer (Flexible Member) 

72 Flexible Section (Flexible Member) 
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K3 ete^S^plC&oXl^o ^Lt, !)x/n5 0$: 

6 0 **3. ^wcject, sfgMtssiu 2\a*/^?7$ 

[0 0 6 7] ±1SXStdJ:ix^ J5^X0OXm$:!>^ 
-^n-fe^-cffoXfiJg-f^C^iS-CS-So AttttK: 

20 0*fi^^fi>i-Jc«JBrbX*#ft:KB3 0 

[0 0 6 8] ^(DXb\Z. -/^cHr^Xteff^X 

»^**««3 0<oJBfiKSrra«p|j:tf^.6©-C, KigX 
SSrffi »-fbi- 6 - /5 S X# 60 

[0 0 6 9] ft*3, JhlSXaXte. I/^hl5 6^ 
**-fJc:»LXtfiV\ l/'^ hi5 6«:, 

30 I5 6W:, «««4 0^**l:J:o"CittJ»t5C 

[0070] ^fc. _tiaxgx^. 7th!iy^77>r 

[0071] (msmmmm) men. msmmmm^ 
mm 6 0 m 2 (c^-r^^B 3 0 co^gp 4 0 <n 

[0072] ^mmmmizxtitf, m»&6 it*m&% 

lh$tt5o 

[0 0 7 3] (14^1) 0 7 (A) ^4HJB£ 

*w»KB7or4. i2i:^t^f^y3 2, 

50 3 4. »li3 6, Ei^3 8. f^4 0W«lfe 
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[0 0 7 4J12I7 (B) f±. 7 0<OjlJg*«fe 

£7jVr(2JXfc6 0 N(Dlc4oV>T. ¥l»f^3 2^ 
113 2 a 3 6 tmiSL £ *U {^11 3 6(Di 

la*^* h^7 4f>m&£tix^z> 0 z<D$tmn. m 10 
5 (b) \^-tikmtmmx^v. mmn-xm^&QM 

&£tlZ>o ^ hB7 4ll 95 (B) KfU^ 

[0 0 7 5] ^tt, l/^ 1^17 4(^1*1:, ^r*f 
7 6^g£Mi-^o "7^^7 61111, ^SPm®a5 4 2 cO^ 
Hyi^iSbr^PSfR7 6 a ^^^ttTV^5o L/ctfSo 
X, 7 6 &:iILX N h!7 4^S)feU 

fcLT»«H**R*i-S** (§17 (A) d^Ti; 5 

Wi/* hJl7 4lt ^8fiA4 2(^T*m^ 
lotMS7 2M6o 20 
[0 0 7 6] **fc*«T?t>. ffei&S5 7 2 ^^gR 4 0 
LT*5 19 , S^ffi 4 0 <D$miZJ& 

[0 0 7 71 ^\ l^v** hJi7 4 0>Bft*ra\ 

[0 0 7 8] [218 (A) Rt/H8 (B) tt. ^A^MM 

6 0 w<D^#JXte, (21 8 (A) \^~T£ 5 ¥3M* 30 
^y>^3 2<Ofig»ffi3 2 aJL!31«aM3 6Sr«*U « 

h§7 8^Mt5o Wv?* hJB7 8.12, H7 

(b) hM7 4tmcttm*bMf&zti 

[0 0 7 9] ^IX, l/v^X hg7 8(?)lH^^^8 0 
£rgEg-TSo ^^8 01^ (217 (A) \z.&r§kVM 7 

»8 0 a «BJ83 6(0^3 6 a©±*^ttBt5^ 40 
80bh J&^fi8SttT^6o 

[0 0 8 01 Lfc^oT, CL(7)-^J*^ 8 O^LT, U 

(218 (B) tC*M-J:?l-. RSa5 8 2^^ 0 Rtt 
SP8 »ai3 6<D^3 6 a ^agillTS;* 8 2 a 

[0 0 8 1] It, 8 2 a „ 36a ftl-^gfl 4 0 
S:*«t5Ct-C, Rtt»8 2iS*K»7 2i:ft5, m 

7 (a) i^-*-¥«m*k« 7 o &mmi~z> c ^ 

<5 0 50 
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[0 0 8 2] *m&m\Z£h,tf, X8 2 a<Dmj&t, U 

a* hS7 s(omsmm<o^t, &mm^?t7LZ)<n 

[00 8 3] *»M^iifflS*t*««»ftCS 
PSto^gt^ LT> IS 1 U:»+iMWW6««)TO 

ia**w\, raia^v^x, ^#^2/^i 2 cornel 4 
a*<b. ^kj®i 2 ao4»**rfiii-Eaii 8^»*sn. 
8icr±aE*«B2o (bi#hs) ^it^i 

SiSB2 2 3ftSRJte,tl-CV^ 0 4-C^»tS»2 2tt, 

(21 1 ic^i-J: 5 j£;ftjgfnji l 6 <D±\z.KtfthtiX\i* 

s 0 ttt> x»»2o mi mm) 1 

tt. &^<D«/£xte&i^x\ «*»2 o*!»+-eti6* 
<®«ctc*i. <%mmt Lty/^u^ h 2 4asje/as 

*lXl>6 0 

[0 0 8 4] Sffil 4f±. ^ft^y^M 2(7>«5a»tC 

[0 0 8 5] /^4b\ -ragltc^^ixSiSt-, ^SPS^SIS 

2 2 fi^ft^ 7/12 (Dig 1 4 _LXte& < ¥»f*^ 

2(Dmmm^ (mmm+fim&istix^zmm 

JE^EISl 8Srffitb««rt(c:BERi-S (3l#iMf) ^ 
X\ ^«WS»2 2*rffi»««trt(c»J+6wi:35ST** 

^»»B»2 2SrE«"t-6»lc|B«i««rt, 

s^Bi: ix^««^«tt"e# 6 c 1 1:4 9 , Kumm 

§R2 2©Bl!Ktt«oaA«ds*»icit-rci»c:*6 0 
[0 0 8 6] ^LT, gfij^l 8*^S*ffi«-CJS*S* 

6 c t \z. ± V . ft&mm& 2 2 r±»**IJ:ife-K <t 9 
i^tt^<xt>mv> 0 

[0 0 8 7] ^fc. (2l9irH x til 4 ^£§1 8 ^r(D 

gfi^i 8 <mi^i 4 
i:/ 5 ^oxv^6J^)^ 

mSl4^g£jgU8 
Igl 4 <iEl§l 8 

[0 0 8 8] &ib\ *«Mfi. cspio^Hi; 
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[0 0 8 9] HlOlctt, ±3fiUfcS6lfi*ttlw«6*«fe 

"StRi o o 0^^ttx\^^ o HBSStRi o o otrfsflt] 

— 6 Q (HKSfii o o 0Kt*«;fctf«Ha>e>ft* 
KH^^-^dSjfra^lSWSirtt* J: 5 ^MStiS 1 t 
ti^ z<n\?\&Mfoi o o o^^^yti-jisfrmifbti 

-tixe>^«;jctw»a^(ae>ix6 0 io 

[0 0 9 0] Z<DWr^. #»ftgfl 1 0 OKtt:*«fc 
TV^fcifc. *¥»^fi 110 0 £[e]K»te 10 0 0 

[0 0 9 1] tt*3. SaSflSBt^Tf-y^TjUSLfc 
KSIl 0 o 0Sr«-7-«»lc:fflv^ntf«^«MSiflco/h 

[0 0 9 2] UT, wtf>lHj&*R 1 00 0 $r(1^5m 
^ — 1 2 0 0^^$ttTVN-5 o 

[0 0 9 3] ttjS, ffi»«fBSd^S»«BiRi^S:rat>i*. « 

[0 0 94]" 30 
[Hffio«*4RW] 

[BllBltt, Il^»§i^6^^f^t 
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[H12] B2tt, l2^Wil^6^gllr^t 
[EI3] 03" (A) H8 3 (C) tt, ^2Hi£^ffii^ 

[B4] in 4 (a) -H4 (o m2mmmm^ 
ims] ms (a) Rxtms (b) r*. »2Hifi?gffi^ 
[me] g)6te s ^3^jB6^te(c«6^»«eiie^*r 
[B7] B7 (a) Rxfm7 (b) tt. mimm&m^ 

[B8l B8 (A) (B) «u »4 3Bft«»l- 

[HI 9] B9I1 **«3ftSjgfflSix6ft*W4CSPa! 
[13 1 0] (HI 0f±. *Hlfi*ffilc«-5**(*:»«!a^ 

[BiiiBiifi. *mmtemz.&z>¥m»mn&n 
[«f*©rhi 

1 0 ¥*<*:g§B 
12 

12a mmm 
i 4 

i 6 ft^m^m 

1 8 

2 0 

2 2 

3 6 
5 6 
7 2 
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[114] [(219] 




